Preparation of Substrate Methyl {3-[(Trimethylsilyl)methyl]naphthalen-2-yl}methyl Carbonate (1d).

S3
Methyl 3-hydroxynaphthalene-2-carboxylate (8) (2.02 g, 10 mmol) was placed in a 200 mL three-neck flask, which was equipped with a stirring bar, rubber septum, three-way stopcock, and 5 mL dropping funnel having a rubber septum. After the reaction vessel was evacuated and charged with nitrogen gas three times, dry CH 2 Cl 2 (80 mL) and dry Et 3 N (1.23 g, 12 mmol) were added with syringes through the septum into the flask. The flask was cooled with an ice bath, and then Tf 2 O (3.10 g, 11 mmol) was added dropwise to the above solution at 0°C for 30 min. The resulting solution was stirred at 0°C for 30 min, and then at ambient temperature for 24 h. After water was added to the resulting mixture, the organic and aqueous layers were separated. The aqueous layer was extracted twice with CH 2 Cl 2 , and then the combined organic layer was washed with brine, dried over MgSO 4 , and then evaporated under reduced pressure after filtration. The residue was purified with a flash column chromatography (EtOAc/hexane = 1/15) to give methyl 3-(trifluoromethanesulfonyloxy)naphthalene-2-carboxylate (9) (2.92 g, 88%) as a colorless solid: Magnesium turnings (235 mg, 9.6 mg-atom) were placed in a 30 mL two-neck flask, which was equipped with a stirring bar, rubber septum, and Dimroth condenser having a three-way stopcock. After the reaction vessel was evacuated and charged with nitrogen gas three times, dry Et 2 O (10 mL) was added with a syringe through the septum into the flask. Iodomethane (1.38 g, 9.7 mmol) was added carefully at ambient temperature for 30 min with a gas-tight syringe and then the resulting blackish solution was stirred for 1 h. Znic(II) chloride (1.42 g, 10 mmol) was placed in a 50 mL two-neck flask, which was equipped with a stirring bar, rubber septum, and three-way stopcock. After the reaction vessel was evacuated and charged with nitrogen gas three times, dry THF (10 mL) was added with a syringe through the septum into the flask. The above solution of methylmagnesium iodide was transferred with a cannula to the suspension in the 50 mL flask and then the resulting white suspension was stirred for 1 h.
Compound 9 (1.60 g, 4.8 mmol) and PdCl 2 (dppf) (17.6 mg, 26 μmol) were placed in a 100 mL two-neck flask, which was equipped with a stirring bar, rubber septum, and Dimroth condenser having a three-way stopcock. After the reaction vessel was evacuated and charged with nitrogen gas three times, dry THF (25 mL) was added with a syringe through the septum into the flask. The above suspension of methylzinc halide was transferred with a cannula to the solution in the 100 mL flask and then the mixture was stirred at 70°C under reflux for 24 h and then cooled to ambient temperature. After 1 N HCl aq.
was added, the resulting mixture was extracted three times with EtOAc, and then the combined organic layer was washed with brine, dried over MgSO 4 , and then evaporated under reduced pressure after filtration. The residue was purified with a flash column chromatography (EtOAc/hexane = 1/15) to give methyl 3-methylnaphthalene-2-carboxylate (10) (843 mg, 88%) as a pale yellow solid: 4 (952 mg, 25 mmol) was placed in a 300 mL three-neck flask, which was equipped with a stirring bar, rubber septum, 100 mL dropping funnel having a stirring bar and rubber septum, and Dimroth condenser having a three-way stopcock. Compound 10 (1.00 g, 5.0 mmol) was placed in the dropping funnel. After the reaction vessel was evacuated and charged with nitrogen gas three times, dry Et 2 O (50 mL × 2) was added with a syringe through the septum into the flask and dropping funnel. The solution of 10 in the dropping funnel was added dropwise to the suspension of LiAlH 4 at 0°C for 30 min.
The mixture was stirred at 0°C for 30 min, at ambient temperature for 12 h, and then cooled with an ice bath. After 1 N HCl aq. was carefully added, the resulting mixture was stirred at 0°C for 30 min, and then filtered through a Celite pad. The organic and aqueous layers in the filtrate were separated. The aqueous layer was extracted three times with EtOAc, and then the combined organic layer was washed with brine, dried over Na 2 SO 4 , and then evaporated under reduced pressure after filtration. The crude (3-methylnaphthalen-2-yl)methanol (11) Compound 11 (703 mg, 4.1 mmol) was placed in a 200 mL three-neck flask, which was equipped with a stirring bar, rubber septum, three-way stopcock, and 10 mL dropping funnel having a rubber septum.
After the reaction vessel was evacuated and charged with nitrogen gas three times, dry Et 2 O (40 mL) was added with a syringe through the septum into the flask. A 1.72 M solution of butyllithium in hexane (5.7 mL, 9.8 mmol) was added dropwise to the solution at 0°C for 30 min. The red solution was stirred at 0°C for 2 h and then under reflux for 24 h. After the resulting solution was cooled to -78°C, chlorotrimethylsilane (482 mg, 4.4 mmol) was added dropwise for 15 min. The mixture was stirred at ambient temperature for 12 h. After water was carefully added, the organic and aqueous layers were separated. The aqueous layer was extracted twice with EtOAc, and then the combined organic layer was DMAP (2.7 mg, 22 μmol) and 12 (247 mg, 1.0 mmol) were placed in a 10 mL Schlenk tube, which was equipped with a stirring bar, rubber septum and three-way stopcock. After the reaction vessel was evacuated and charged with nitrogen gas three times, dry CH 2 Cl 2 (1.0 mL) and dry pyridine (95.8 mg, 1.2 mmol) were added with syringes through the septum into the flask. Methyl chloroformate (116 mg, 1.2 mmol) was added dropwise with a gas-tight micro syringe to the solution at 0°C for 15 min. The mixture was stirred at 0°C for 1 h and then at ambient temperature for 2 h. After CH 2 Cl 2 and 1 N HCl aq. was carefully added, the organic and aqueous layers were separated. The aqueous layer was extracted twice with CH 2 Cl 2 , and then the combined organic layer was washed with brine, dried over Na 2 SO 4 , and then evaporated under reduced pressure after filtration. The residue was purified with a S5 flash column chromatography (EtOAc/hexane = 1/20) to give 1d (265 mg, 87%) as pale yellow oil: 
Palladium-Catalyzed [4+2] Cycloaddition of 1 with Alkenes (2).
General Procedure for Palladium-Catalyzed [4+2] Cycloaddition of 1 with 2. In a nitrogen-filled drybox, Pd(η 3 -C 3 H 5 )Cp (2.1 mg, 10 μmol) and L8 (8.7 mg, 20 μmol) were placed in a 5 mL screw-capped vial equipped with a stirring bar. After dry DMSO (1.0 mL) was added, the vial was sealed with a screw cap containing a PTFE/silicone septum and then removed from the drybox. An o-(silylmethyl)benzyl carbonate 1 (0.50 mmol) and an alkene 2 (1.0 mmol) were added into the vial through the septum with a micro-syringe at room temperature. The solution was stirred at 100 or 120°C
for 48 h unless otherwise noted. After cooled to room temperature, the resulting mixture was diluted with water and then extracted four times with EtOAc. The combined organic layer was washed with brine, dried over MgSO 4 , and then evaporated under reduced pressure after filtration. The residue was purified with a flash column chromatography or MPLC (EtOAc/hexane). Methyl-1,2,3,4-tetrahydronaphthalene-2-carboxylate [117750-14-8] (3b) 
The general procedure was followed with use of 1a (123 mg, 0.49 mmol) and 4-tert-butylstyrene (2f) (168 mg, 1.1 mmol). The reaction was conducted at 100°C. The crude product was purified with a flash column chromatography (EtOAc/hexane = 1/250) to give 3f (76.5 mg, 59%) as a colorless solid: mp. The general procedure was followed with use of 1a (124 mg, 0.49 mmol) and 4-(trifluoromethyl)styrene (2g) (172 mg, 1.0 mmol). The reaction was conducted at 100°C for 24 h.
The crude product was purified with a flash column chromatography (EtOAc/hexane = 1/250) to give 3g 
trans-2,3-Diphenyl-1,2,3,4-tetrahydronaphthalene (3h) (Table 2, entry 7)
Ph 3h
Ph
In a nitrogen-filled drybox, Pd(η 3 -C 3 H 5 )Cp (2.1 mg, 10 μmol), L8 (8.7 mg, 20 μmol), and (E)-stilbene (2h) (182 mg, 1.0 mmol) were placed in a 5 mL screw-capped vial equipped with a stirring bar. After dry DMSO (1.0 mL) was added, the vial was sealed with a screw cap containing a PTFE/silicone septum and then removed from the drybox. Substrate 1a (125 mg, 0.50 mmol) was added into the vial through the septum with a micro-syringe at room temperature. The reaction was conducted at 100°C. The crude product was purified with a flash column chromatography (EtOAc/hexane = 1/250) to give 3h ).
The ratio of 3i and 3i' was determined to be 52:48 by the average of the integration ratios of the peaks 
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The ratio of 3k and 3k' was determined to be 59:41 by the integration ratio of 3-methyl groups (δ 1.05 and 1.09) in the 1 H NMR spectrum, but it is unclear which is the major product. The general procedure was followed with use of 1a (126 mg, 0.50 mmol) and 1,1-diphenylethene (185 mg, 1.0 mmol). The reaction was conducted at 100°C. The crude product was purified with a flash column chromatography (EtOAc/hexane = 1/250) to give the desired cycloadduct (39.0 mg, 27%) as a Methyl-3-phenyl-1,2,3,4 
